Let n be a given natural number and F a quadratic field contained in a cyclic quartic field. In this paper we shall construct infinitely many imaginary cyclic quartic fields containing F whose relative class numbers are divisible by n.
1. Introduction. Let K be an imaginary abelian number field, K + its maximal real subfield, and let h and h + be the respective class numbers. It is known that h + divides h. The quotient /Γ= h/h + is called the relative class number of K. The purpose of this paper is to give a complement of a result in our previous paper [3] . Namely we shall prove the following
THEOREM. Let F be a quadratic field contained in a cyclic quartic field. Then there exist infinitely many imaginary cyclic quartic fields containing F each with relative class number divisible by a given integer.
It is seen from Lemma 2 in the next section that for a square free rational integer m the quadratic field generated by m ι/2 is contained in a cyclic quartic field if and only if m = s 2 + t 2 for some rational integers s,t.
Lemmas.
By Z, Q we denote the ring of rational integers, the field of rational numbers respectively. For any number field L let C(L) be the ideal class group of L. LEMMA Since s and t are both odd and / ^ 0 (mod 4), we get x = y (mod 2). This implies u = 0 (mod 2) and hence N =• -xyt = 0 (mod 2). The last congruence shows x = y = 0 (mod 2). Thus υ is also even. Next let m be odd. Then Moreover / is divisible by every odd prime dividing n, and f = t (mod 2) is valid if n is even and m is odd. We now assume ord^C"^) < /. We put k = oτά p 2n' and consider the ideal J = I 2n ' /p \ Then J**~ι = (ξ) for some integer ζ in K. Hence β + θ = εζ pk l+ι holds, ε being a unit of K. We know that ε x = ε/ε τ is a root of unity. Since Q(ε λ ) c K, it is seen from Lemma 2 that ε x = ±1 if K is not equal to the fifth cyclotomic field. By means of Lemma 3 we have is contained in the quadratic field Q(m ι/2 ). This contradicts the choice of q. Hence K is a desired field, and the proof is complete.
